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(57) Abstract: A computer-assisted surgery system for guiding an operator in altering a pelvis. A sensing apparatus is provided for 
tracking a reference tool and a bone altering tool. A position calculator calculates a position and orientation of a pelvic frame of 
reference as a function of the tracking of the reference tool, and for calculating a position and orientation of the bone altering tool with 
respect to the firame of reference. A source of posture data and a posture data correction calculator are provided and are operative to 
provide a display of information allowing an operator to take into consideration the posture data from the source of posture data when 
altering the pelvis. A . display unit is connected to the position calculator and to the posture data coTrection calculator for displaying 
1^ the display of information and the bone altering tool with respect to the pelvic frame of reference. 
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A METHOD FOR PROVIDING PELVTC ORIENTATION 
INFORMATION IN COMPUTER- ASSISTED SURGERY 

CROSS-REFERENCE TO RELATED APPLICATION 

- • • i 

This application claims priority of United 
5 States. Patent Application No. 60/415,809, filed on 
October 4, 2002 by the present Applicants, the 
s\abject matter of which is incorporated herein by 
reference. This application also claims priority of 
United States Patent Application No. 60/465,805, 
10 filed on April 28, 2003 by the present Applicants, 
the s\ibject matter of which is incorporated herein by 
reference i 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

15 The present invention generally relates to 

hip -replacement siirge3ry using a computer- assisted 
surgery (CAS) system and, more particularly, to a 
method for orienting an acetabular implant for a CAS 
system. 

. . ■ • - * 

20 2 . Background Art 

In hip -replacement surgery, optimal 
orientation of the pelvic prosthesis implant (also 
known as "acetabular implant" and ^^acetabular cup") 
in the acetabulum reduces the risks of limb length 

25 discrepancy and dislocation due to implant 
impingement. 

In order to guide the surgeon- in setting 
the acetabular implant in an optimal position, a CAS 
system provides position and orientation information 

30 during the operative steps. The information may be 
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^ ^ r.i= values including anteversion 
provided in the form of values 

and inclination. • values are' 

The anteversion and xnclinatxon 

-F^ame of reference of a patient, 
.elated to a f ra.e of ^^^^^^^ ^,,,peratively or 

5 frame of reference reference is used 

i------f/'^^rt:r anT^^^^^^ and inclination 

as a reference for cne ciiil. 

. „,.thods have been described- to 

Various metnoas licivc , . t 

. frames of reference, some pf -hich xnclude 

10 define frames or ^^elvis from points 

forming digital planes on a pel . 

.-^.^r^ at predetermined landmarks. In the la 
digitized at preaeue n -i tv - is attained 

a certain level of reproducibility is ai. 
case, a certain predetermined 

from patient to patienr ^^,^3 level 

15 landmarks are present on every P^^--^ , inclination 
of reproducibility allows anteversion and mclina 

. ^o be compared from" patient to patient, and 

to be contpa ^^^^^^ orientation 

surgeons may ^^^ J^^ orientation he/she is 

of a patient withm ranges 01 

20 familiar with. reference currently used in 

The frames of reterence ^ . „ 

. .J take into account the pelvic orientation 
• ^ ^° . ? the natural postures. For instance, 

.1th -^P;- - ^^^^ "::^Lor..al pelvic orientation 

^ Tndi^o strligbt, when , lying. The pelvic 
25 when standing straign v.;,^re a -direct effect 

orientation or pelvic txlt ^^^^^ 

- t^e actual -^l^^lUZT^jT^.^ post.res.' 
the patient once the patient cajs.« 

STOMARY Of INVENTION 

It is an aim of the present invention to 
a computer-assisted surgery system for 
provide a compu ^ ^^i^ ittplant as a 

guiding . a surgeon m inserting f 
function of a patient posture. 
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It is a ftiirther aim of the present 
invention to provide a method for inserting a pelvic 
implant as a ftinction of the patient posture. 

It is a still further, aim of the present 
5 invention to provide a method for associating the 
patient posture to a frame of reference of the 
pelvis . 

It is a still further aim that the methods 
of the present invention provide precision and 
10 accuracy in orienting the pelvic implant. 

Therefore, in accordance with the present 
invention, there is provided a computer-assisted 
surgery system for guiding an operator in altering a 
pelvis for a subsequent insertion of a pelvic 
15 implant, comprising: a sensing apparatus adapted to 
track a reference tool securable to the pelvis and a 
bone altering tool for position and orientation; a 
position calculator connected to the sensing 
apparatus for calculating a position and orientation 
20 of a pelvic frame of reference as a function of the 
position and orientation of the reference tool, and 
for calculating a position and orientation of the 
bone altering tool with respect to the frame of 
reference when • altering the pelvis; a source of 
25 posture data; a posture data correction calculator 
operative to provide a display of information 
allowing an operator to take into consideratibn said 
posture data from the source of post\ire data when 
.altering the pelvis; and a display unit connected to 
30 the -position calculator and to the posture data 
correction calculator for displaying said display of 
information and the position and orientation of the 
bone altering tool with respect to the pelvic frame 
of reference. 

35 Further in accordance with the present 

invention, there is provided a method for guiding an 
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= -nplvis or a. siabsequent 
or.erator in altering a pexvis oj. . 
operator .^^i^nt in computer- assisted 

^r,oer-i-Ton of a pelvic itnplant m l-uu^ 
insertion ox f ^-K-p.atifia a frame of 

surgery, comprising the steps of; creating 

T related to geometry information of a 

reference relatea a ^ . „ *-T-«olcalDle for 

pelvis, the frame of reference berng trac^le 
^sition and orientation; obtaxnxng a pel-= 
Lientation relating to a given P°-- 
oatient with respect to the frame of reference, 

: tering the aceta^uXun, for a =~"™in: 

. ir^ the acetabulum by present-my 

,l,e pexvrc i^X^t rn the 

information about a currenu f r-urrent 
respect to said pelvic orientation, the current 
respect being calculated as a function of 

implant orientation being c acetabulum 
a tracking of a surgical ^^^^f ,,,,e of 

for receiving the pelvic implant, ana 

reference. ^^^^^^ accordance with the 



20 



Still fiirther m ci^v,^-- 

^-i^r, there is provided a method for 
present invention, there J- J , 

associating a frame of reference ot P 

a natient in computer- assistea 
given posture of a patiern^ ^-^^ ^ frame of 

surgery, comprising the steps of: creating a ^^^^^ ^ 
rX^ce of a pelvis by registering points on the 
reference P ^ ^rackable Reference; 



25 



pelvis with respect — ^„t-,ir-^ with 

positioning the patient in a ^^^^ J^^^'^^ /^^^ 
- i-o a olane of reference; and digitizing the 
respect to a plane ot the trackable 

plane of reference with ^^^^^^^ information 
reference such that ^/^j,^ g^^en 

associating the frame of 

posture- is calculable as a function 
30 orientatipn of the plane of ref er^ce^ 

Still further in accordance 

present invention, there is P^^^^^ J //^^'S; 
assisted surgery system . for performxng total ^hrp 
■ replacement surgery, the system -rpri^ng^t lest 

one tracked i-™;, ,„p„. Oata 

system further cotnprxses a 
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' relating to landmark/ anatomical reference positions 
at points on a patient's body from said tracked. * 
instrument to calculate a pelvic orientation with 
respect to a patient posture , , 

5 BRIEF DESCRIPTION OP THE DRAWINGS 

Having thus generally described the nature 
of ..the invention, reference will now be made to the 
accompanying drawings, showing by way of illustration 
a preferred embodiment thereof and in. which: 
10 Fig. 1 is a block diagram of a computer- 

assisted surgery system for guiding an operator in 
inserting a pelvic implant in an acetabulum in 
accordance with an embodiment of the present 

* ■ * 

invention; 

15 Fig. 2 is a frontal view of a pelvis with 

landmarks used with the .methods of the present 

invention; and 

Fig. 3 is a flowchart illustrating a method 
for associating the patient posture to a frame of 
20 reference of the pelvis in accordance with the 
present invention. 

• 'i 

DESCRIPTION OP THE PREFERRED EMBODIMENTS 

THE COMPUTER -ASSISTED SURGERY SYSTEM 
The present invention operates with a 
25 typical . computer- assisted surgery system. 

Accordingly, a computer-assisted surgery system is 
now "described for reference pxirposes, and suitable 
variants thereof can be used to perform the method of 
the present invention. 
30 Referring to Fig. 1, a computer-assisted 

surgery system is generally shown at 10 (hereinafter 
"CAS system 10"), and generally consists of a CAS 
position calculator 12 connected to sensor apparatus 
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^^^^tMS 14 tracks trackable tools 
The sensor ^PP^^^J \^ p,3ition and 

.e actively or P-^^^^ p.,..er, a" 

orientation, such as a ^ . ^n^-ctor, whose 

i-r-acker a reamer or an xrapactor, 
reference tracker, a .. .^^-^^^ ^own, so as to 

S respective geometries are ^^^^^^^'^^ of an 

be associated, for instance, to a 

. I- fn ^ a pelvic xmplanc; . 

posi.io. calculator ,3 and use. 

calculator dev.ce. ^^^^{^^^^.^^^ ,s) by which a 

nr^^P^T^faces (e.g., display ixi 



10 



15 



20 



25 



interfaces e -9 • . ^ .^.^tion that vill 

surgeon will receive instance, 
guide him/her during surge^^^ Jo^ ^ 

monitors. --^^^ ^T^^r: Jt provided with the 
of the user interfaces tn<»*- 

position calculator 12 . ' ^ posture data 

The CAS system 10 also has p 

-I ♦-r.r- 19 that is connected to tne 
correction aetermine the pelvic 

position calculator " « ..aer to 

orientation value P° of the 

inform the surgeon/operator of the p 

patient. . 4-«^ i-i-f the tools 16 

-^--^-"r s^chU: a position 

a "';~;~:r::rahle as a function of 
of a point at the tip ^. „ i-r-acking of the 

•4--!^^ and orientation tracKing 
. a position and o ^^^^ information of 

registration pointer, using g ^^,,,3, . 

the registration pointer. The r g ^^^3, ^ 

^ i-r^ -reaister the position or poinu 
is thus used to registe objects (e.g., a 

reference tracker 18 is secured to 3 ^^^^ 
pelvis) that will be registered .^^ ^^^^^^^ 
that are registered with the r g 



21^^^^ *- ««raery involving a CAS 

^In hip-replacement surgery ^ 

one described as 10 above, a 
system such as the one descrio . 
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reference coordinate system is defined for the pelvis 
so as to guide the surgeon in the implanting of the 
acetabular cup. Various methods have been described 
to define the reference coordinate systems on the 
5 pelvis. For instance, U.S. Patent Application 

No. 60/415,809, upon which the present application 
claims priority, describes a method of creating a 
pelvic frontal plane of a patient^ - by registering 
three reference points on predetermined parts of the 

10 pelvis, to render this method reproducible . 

More specifically, referring to Figs. 1 and 
2 , the method involves anchoring the reference 
tracker 18 to a pelvis 20. Thereafter, three points 
are registered on the pelvis .20 , using . the 

15 registration pointer 16. In a. preferred embodiment 
of U.S. Patent' Application No. 60/415,809, these 
three points are outermost points 22 and 24 of the 
anterior- superior iliac spines, and one outermost • 
point 26 of either one of the pubic . tubercles, with 

20 respect to the reference tracker 18. The CAS system 
10 uses the points 22,, 24 and 26 to define a frontal, 
plane of the pelvis with respect to the reference 
tracker 18 . The sagittal and transverse planes are 
" then calculated as a function of the frontal plane 

25 and other landmarks registered on the patient. 

A medio-lateral axis 28 is defined by the 
position calculator 12 as passing through^ the 
outermost points 22 and 24 of the anterior- superior 
iliac spines, or as parallel to a segment passing 

30 through the. outermost points 22 and 24 of the 
anterior- superior iliac spines, as illustrated in 
Fig* 2.- A longitudinal axis 3 0 is defined by the 
position calculator 12 as being perpendicular to the 
medio-lateral axis 28 while lying in the frontal 

35 plane . 

PELVIC ORIENTATION/POSTURE DATA CORRECTION 

- 7 - . 
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The present irwention relates the reference 
. „f the pelvis to a pelvic 

:::rt::ron Tz t^. - - — : 

rrXn «it» Pel'ic orientation information durxn. 

... oresent invention. the pelvic 



10 



15 




20 



in the present 
........... ..so .e.e..e. ^ ^J^^^^ 

hereinafter) ^ ^^jf^^^^^J^r^^aX reference . T^e 
pelvis with respect to a unx 

universal reference is^ a ----y^^^^^ l.entation 
for every patient, whereby the pexvx 
will be cotnparable between patients. 

wxiJ- V- f -o-resent invention, the 

Therefore, m the present -l ^ 

-1= miantified, whereby abnormal 
i-»elvic orientation is quanciiie^/ 

pexvic wj. -T, a known factor m hip 

pelvic orientations will be a Icnown 

replacement stirgery. 

«°- specifically, j'^ \ , 
enbodiment. the CAS syste,» 10 of t J 
invention provides -dio-lateral and -t ^^^^ 
posterior orientation -lues o£ ^he ^^^^ 

.esp.ct to a «^™/^^:/;r the OR table. ' 
posture of the ''^'"^"^ ' ^^^^^ 3 . a method f or 

Heferrins con™^- ^^re,,, pelvis to 

acacsociatxnQ trie rrame wj- a„ en 

associaci g patient is generally shown at SO. 

5 the posture of the patient x g .^^^^^e of the 

In Step 52, a frame of reterenc . 
1 20 is created. In the preferred embodiment of 
pelvis 20 IS create created by 

^-H^ nresent invention, .planes are ere 
the present pelvis 20, as described 

registering points on the ^^^^^^^ cT 

Ti- -is alternatively conteirplatea to 
iO above. It is axtemcx j ^^„ii-ai model or 

i->.^» tjelvis 20 and create a digital moae 
scans of the pexvit. ^ ^Kt-«in a pelvic 

a coordinate system therefrom to obtain P 

frame of reference poBitioned on a 

In Step 54, the patient i» f ^ . „^ 

^ ,^>, that a posture of the patient 

33 reference surface such^ that a P ^^^^^^^ 

is obtained, m whicn a y 
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orientation is exposed. In. a preferred erabodinient , 
the patient lies on an OR table 32 (Fig. 2) , and the 
surface of the OR table 32 can be used to define the 
plane of reference associated with the patient 
5 posture and the pelvic orientation. 

The use of the OR table 32 (Fig. 2) is 
advantageous in that its plane of reference supports 
the patient on his/her back, and thus simulates a 
frontal plane of the patient, this frontal plane 

10 being reproducible for each patient. Accordingly, 
inter-patient comparisons can be made relating to 
this frontal plane, i.e., the plane of reference of 
the OR table 32 (Fig. 2) . • 

In Step 56, the plane of reference is 

15 digitized. The reference plane is defined by 

registering three nonlinear points on the surface of 
the OR table 32 (Fig. 2) as a function of the 
reference tracker 18, using, for instance, the 
registration pointer from amongst the tools 16 . For 

20 instance, these three nonlinear points are 
illustrated as points .34, 36 and 38 in Fig. 2. 

The above -de scribed Steps 54 and 56 are 
associated in a global Step 56 related to a preferred 
embodiment of the present invention, in which a plane 

25 of reference is used to obtain pelvic orientation 
information. 

Alternatively, the pelvic orientation can 
be used using markers, from amongst the tools 16, 
pre- opera tively or intraoperatively on various 

30 ' patient landmarks (e.g., in . addition to the pelvis, 
the legs, the back, the spine, etc.). In Step 55, 
the pelvic orientation is obtained and related to the * 
reference coordinate system) . 

Following the alternative routes of 

35 Step 53, the CAS system 10 will have the orientation 
information necessary to ' associate the pelvic 

- 9 - 
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^v, r^iane of reference) to the 
orientation (through the pl ^^^^ 

. frame of reference °^ \ / ^^^^e data correction 

^^^^ ^^/rTxcuXate o/ientation values of^the 

calculator 19 can cal ^.edio- lateral axxs 28 

5 pelvis 20 with respect to t ^ ^^.^ion of the 

and the longitudinal axxs , _ 
plane of reference (e.g^ , 0 ,,ientation value xs 

The . correction calculator 19 

defined by the posture data c ^^^^^ 

,0 .3 the inclination o^ ^^,^,,,ed as the angle 
longitudinal axxs 30 ^ 
between the medxo-laterax specifically, the 

32. as digitized prevxously.^ projected onto the 

nor^l to the OH t^^e 32 ^^^^^P ^^^^^^^^^ 

15 transverse plane f "-^^ ^^^^^^^ this projection 

■ of the pelvis, and th^^ angle^_^^^^^^^ ^ 
and. for instance. ^^^^ the transverse 

intersection of ^-J^^^^toldinate syste. of the 

plane of the ^^^^^^^^^..^..^on value. A dynamxc 
,0 pelvis, will be the -clx^^^^ ^^^^^ 



label (e.g-, is' 
identify the orientation _ orientation value is 

The -----^°^^n:;.ection calculator 1S> 
defined by the posture ^^- J ^he n^dio- 

as the ^^r^ ?s Talculated as the angle 



lateral axis 28. ^ /"^^ the OR table 32. 

between the longxtudxnal axxs ^^^^ ^^^^ 

as digitized • ^-^H^^^'^^^ ,,^i to the OR table 
calculated by P^^^^'^^""^ ^'^^^j the sagittal plane. 
30 3 2 (-i.e... the -f erence P^^e) ^^^^ ^^^^^^ 

and measuring, for transverse and 

projection and ^^^^^^^^^^^^ coordinate systems 

sagittal planes of the ^ ^^^^ ^^.g., 

of the pelvis- ^ orientation 
anterior/posterxor) wxix 



35 

value . 
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These orieritatidn values relating the 

patient posture to the frame of reference are usable 

in a number of ways in accordance with the present 
invention. 

• » 

5 More specifically, the pelvic orientation 

information can be used by the CAS system 10 (through 
display 15) to guide the surgeon in inserting the 
acetabular implant. When a bone altering tool (such 
as a reamer) from amongst the tools 16 is tracked 
10 with respect to the reference tracker 18 to provide 
the current in^lant position, and orientation in real 
time, the pelvic orientation values can be used to 
provide a relation between the current implant 
orientation and the patient posture. 

15 For instance, orientation information about 

a reamer is displayed to the sxrrgeon by the CAS 
system 10 in the form of anteversion and inclination 
values . In a preferred embodiment of the present 
invention, relating to U.S. Patent Application 

20 No. 60/415,809, the anteversion is the angle between 
an intersection of the pelvic frontal plane and the 
pelvic transverse plane, and a projection of a 
longitudinal axis of the reamer on the transverse 
plane. The inclination is the angle between the 

25 reamer axis and the cranial -caudal axis on the pelvic 
sagittal plane. The anterior-posterior orientation 
value can be used in the calculation of the 
anteversion and of the inclination, such that the 
anteversion and the inclination are related to the 

30 pelvic orientation, and hence , to the patient posture. 

For example, the anterior-posterior 
orientation value will be used to bring the 
anteversion to the plane of reference. This is 
performed in a preferred embodiment of the present 

35 invention by relating the anterior-posterior 
. orientation value of the pelvis to the anteversion 
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"FiiTiction. of til© 

such that th. anteversion is a. a 

patient posture .athe. than as . ^^^^^ ^^^^ 

reference --^^^^ ^^J^^.^^^ coordinate system is 
calculation, = ^-^^ ^^^^.^^.^.e plane (e.g., the OK 
5 created, in whxch the ■ „„,as, the 

.ahle. 33, is -a coordinate 
frontal plane of tne initial reference 

— - rntt^r lut tr ^adio-lateral 

^°°rr ty r ite^^" posterior orientation .alue^ 
.0 axrs 28 by coordinate system may have its 

l^^, longitudinal axis 30 

frontal value, starting from 

by the medro-lateral or ^^j^rence coordinate 

the frontal plane o£ the cranial- 

,3 system. xn the ca- of the i ^^^^^ ^^^^^^^ 

caudal axis will be aa^ anterior- 
plane to the plane of reference usxng the 

. posterior orientation value^ ^^^^^ 

of the acetabulum, the current xmplant 
20 alteration of ^he a anteversion and 

orientation. ^^^^^^^f ^J'Zt^l-^^^r.s -ols, will 
inclination values of the bon patient, and 

ta.e into account - ^^^^ ^ ^Jantageo 




25 



30 



35 



taj^e .^„*.=tion AdvantageouHxjf , 

hence the pelvic ^,3,1^1* when 

„=HBnt-to-patient coirparisons will o t- . 
patient to p oelvio orientation of the 

taking into account the pelvi 

;atematively, the ^-^^'^'^-^^^'Z^^o 
the medio-lateral orientation values c he^us^_^_ 

vis^lly adjust - ---r"-ur the display 
lateral views of the pel 

interface IS of the system XO^ ^^^^^ ^ 

the graphic ""f °^,,rorientation at the 

oriented to represent ^^ J^ ^.^ ^^aing the 

given posture, serving as a vis 
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system, and is illustrated broadly by source of 
posture data 17 in Fig. 1. 

The orientation values can . also be used, 
for instance, by the surgeon - as, a patient -to -patient 
5 comparison basis for , typical frontal plane 
inclination. The orientation values may also be used 
as a conparison basis with the CT scan of the pelvis 
20, usually taken preoperatively . The CT scan is 
taken with the patient lying on the CT-scan table, - 

10 and thus the orientation values that will be 
described hereinbelow can be compared to the CT scan 
as the patient lies on the OR table 32 when the 
orientation values are calculated. 

The above -described method measures the 

15 orientation values of the pelvis 20 with respect to 
the reference tracker 18 that is fixed to the pelvis 
20. Therefore, the orientation values are temporary, 
as they are fixed in time at the moment the OR table 
32 is digitized. It is, therefore, contemplated to 

20 provide a reference tracker 34 on the OR table 32, 
with the three points digitized on the OR table 32 
being registered as a fvmction of the reference 
tracker 34 rather than the reference tracker 18. 
This provides the advantage of giving real-time 

25 orientation values, rather than a picture of the 
orientation values. 

It is contemplated to compute the reference 
coordinate system of the patient using other methods 
to obtain the medio- lateral axis 28 and the 

30 longitudinal axis 30. ..The orientation values 
measured thereafter using the method of the present 
invention will be relative to the method used to 
define the reference coordinate system • of the 
patient. Alternatively, the pelvic orientation 

35 information can be obtained using other methods. For 
instance, a pelvic frame of reference can be 
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. ^ . ftmction of other bodily elements of 
digitized as a ^--^^^^^ information about the 

the patient provxdxng some x , ^^^r 

^4= t-H-ie rielvic frame or rexexciA^^ 
orientation o£ thxs pelv ^^^^ .j,, 

noninvasive .^kers can be po ^ orientation 

, in the pelvis ^"^^J, ^.^^ing posture 

indorsation ^ - ,e,,om«a 

of the patient, wrt ^ 

preoperatively. sucn p-bruary 4, 2003, to 

patent No. 6,514,219, issued on February 

10 Guimond et al - 
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I CLAIM; 

1- A computer-assisted surgery system for 

guiding an operator in altering a pelvis for a 
subsequent insertion of a pelvic implant, comprising: 
5 a sensing apparatus adapted to track a 

reference tool securable to the pelvis and a bone 
altering tool for position and orientation; 

a position calculator connected to the 
sensing apparatus for calculating a position arid 

10 orientation of a pelvic frame of reference as a 
function of the position and orientation of the 
reference tool, and^ for calculating a position and 
orientation of the bone altering tool with respect to 
the frame of reference when altering the pelvis; 

15 a source of posture data; 

a posture -data correction calculator 
operative to provide a display of information 
allowing an operator to take into consideration said 
posture , data from . the source of posture data, when 

20 altering the pelvis; and 

a display unit connected to the position 
calculator and to the posture data correction 
calculator for displaying said display of information 
and the position and orientation of the bone altering 

25 tool with respect to the pelvic frame of reference. 

2- The computer --assisted surgery system 

according to claim 1, wherein said display of 

information is a corrected, view of the frame . of 

reference with respect to said posture data on the 
30 display unit. 

3 . The computer-assisted surgery system 

according to claim 1, wherein said display of 
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information is additional information relating the 
frame of reference to said posture data. 

. The computer-assisted surgery system 

according to claims. wherein -^"^ 
5 information includes an anteveraion value and an 
inclination value of the hone altering tool related 
to said posture data. 

5 The computer-assisted surgery system 

according to any. one of claims 1 to 5, wherein the 
,0 source of posture . data is a registration tool 
trackable for position and orientation, the 

beincj used with the position 
registration tool £>eing u&c^ 

calculator to digitize- a plane supporting the patient 
■ in a given posture with respect to the frame of 

c,,^^ riat-a beinQ associated with an 

15 reference, said postvire data ceing 

orientation of said plane. 

6 A posture data correction calculator 

program product comprising code means recorded in a 
computer-readable memory for executing functions of 
20 the posture data. correction calculator defined in any 
one of claims 1 to 5. 



xn 



7 . A method for guiding an operator 

altering a pelvis or a subsequent insertion of a 
pelvic in^lant in computer^ assisted surgery, 

25 con«>rising the steps of: . 

creating a f rame . of reference related to 

• of a pelvis, the frame of 

geometry information or a p 

w -^^ <-Y-afTcable for position ana 
reference being tracKacxe ^ 

or i ent at ion ; 
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obtaining a pelvic orientation relating to 
a given posture of the patient with respect to the 
frame of reference; and 

altering the acetabulum for a subsequent 
5 insertion of the pelvic implant in the acetabulum .by 
presenting information about a current implant 
orientation with respect to said pelvic orientation, 
the current iirplant orientation being calculated as a 
function of a tracking of a surgical tool altering 
10 the acetabulum for receiving the pelvic inplant, and 
of the frame of reference. 

8. The method according to claim 7, wherein 
said pelvic orientation is a function of an 
orientation of a plane supporting the patient in the 

15 given posture. 

9. The method according to claim 8, wherein 
the current- implant orientation comprises at least 
one of an anteversion value and an inclination value 
related to the orientation of the plane. 

20 10. The method according to claim 1, wherein 

the current in^^lant orientation is . at least one of an 
anteversion value and an inclination value related to 
said pelvic orientation. 

11. The method according to claim 10, wherein 

25 . any one of the anteversion value and the inclination 
value is related to said pelvic orientation by a 
display interface displaying .a pelvis image oriented 
to said pelvic orientation in combination with an 
axis of any one of the anteversion value and the 
30" inclination value. 
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The method according to claim. 10, wherein 
X one of the antevereion value and the i-^^-"- 
::Le i. calculated ta^ng into ™; ^^^f^ 
orientation of the plane of reference w.th respect 
5 the frame of reference. 

,3 The method according to claim 7, wherein 

the current implant orientation is related to saxd 
the ciorre y display interface displaying 

TDelvic orientation by a aispj-ay 

TpelviB in.age oriented to said pelvic orientation xn 
cort,ination with the current implant orientatxon. 

The method according to any one of claims 7 



10 



on an 



15 



20 



to' 13, wherein the method is performed 
anatomical bone model or on a cadaver . 

15 A method . for associating a frame of 

■ ■ T c aiven postiire of a patient 

reference of a pelvis to a given po 

L computer-assisted surgery. comprxsxng the 
3teps of= ^^^^^^ ^^^^^ , ^,,,3 

' ^r, rsr^ i->ie oelvis with respect to a 
by registering points on the peivi 

trackable reference; r^^^1-,lre 

positioning the patient in a given posture 

*- f-,^ a nTane of reference; and 
with respect to a plane or reference with 

digitizing the plane of referenc 

, , T _ •^^4^a^'^cxr\rt^. sucn tnau 



25 



trackable reference such 
ation associc 
reference to the given posture 

f:!:tion of the orientation of the plane of 



i^esoect to the tracKabie - 
relation infor^tion crula^ras 1 



reference . 



The method according to claim 15, wherein 

!' ^ n,. of reference comprises a frontal plane 
30 the frame of rerereni- anterior- 
• defined with outermost points .of the anterior 
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superior iliac spines and an outermost point of any- 
one of the piibic tubercles. 

l^. The method according . to claim 16, wherein 

the given posture has a medio- lateral value defined 
5 by an angle between an axis lying in the frontal 
plane and being parallel to a segment passing through 
the outermost points of the anterior -superior iliac 
spines, and the plane of reference. 



10 



18- The method according to claim 16, wherein 

the given posture has an anterior-posterior value 
defined by an angle between an axis lying in the 
frontal plane and being perpendicular to a segment 
passing through the outermost points of the anterior- 
superior iliac spines, and the plane of reference. 

15 19. , The method according to claim 16, wherein 

the given posture has the back of. the patient lying 
on the plane of reference. 

20- The method . according to any one of 

claims 15 to 19, wherein the method is performed on 
20 an anatomical bone model or on a cadaver. 
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